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wise no ill effects whatever were experienced. From
Oct. 31st to Dec. 7th a bougie No. 16 on the urethral scale
was passed every other day, and the patient’s power of
swallowing improved. On the last-mentioned day a No. 18
bougie could be passed through all three strictures, and
No. 19 through the upper two. On Dec. 18th the patient
was anaesthetised, and by means of the instrument above
described the oesophagus was dilated to the size of a
No. 26 urethral scale. A No. 24 olive-headed bougie
was afterwards easily passed into the stomach. From
this date bougies were passed almost daily. About the
end of January I again used the dilator and forcibly
stretched the tube with an olive seven lines in diameter.
The operation was repeated on February 27th, when one
eight lines in diameter was passed through to the stomach,
another of nine lines in diameter passing only the first
stricture. No. 26 olive-ended sound was then easily passed
every second or third day through all three strictures. On
April 14th the boy was again put under chloroform and the
guide introduced, but owing to violent vomiting it could not
be retained long enough for the dilator to be adequately
used; but an olive nine lines in diameter was forced through
the obstructions. An ordinary oesophageal bougie, tapering
to the point and eight lines in diameter at its thickest part,
could be easily passed. For a few weeks previous to the
patient’s discharge on June 2nd, 1885, the large bougie,
nine lines in diameter was passed at intervals without
difficulty. It was now considered that the strictures had
been sufficiently dilated. There was never anything more
serious after the use of the dilator than pain lasting for six
or seven hours and a few drops of blood mixed with the
secretions. The tendency to further contraction had by
degrees diminished, and now seemed practically to have
disappeared. He was allowed to go home, with directions
to reappear at short intervals to have a bougie passed. When
the boy left the hospital he had for some time been able to
swallow any kind of ordinary food as well as before. He
had no pain or trouble, and had become quite fat; he seemed,
in short, well, and there was no evidence of any recurrence
of contraction. On Sept. 28th, 1884, the boy’s weight was
4 st. 1 Ib.; on Oct. 30th, 4 st. 11 lb.; and on Dec. 15th,
6st.51b.

Willie M&mdash;&mdash;, left the hospital at the beginning of June,
1885, and a bougie was passed through the oesophagus at
intervals of a fortnight or three weeks, until August 6th.
Then an interval of nine weeks inadvertently ensued; but
on my return from a holiday I nevertheless easily passed
the full-sized bougie, nine lines in diameter, without feeling
any sign of returning constriction. This was again passed
on Oct. 8th, and again on Nov. 5th and 24th, on Dec. 30th,
and on Jan. 4th, 1886. The condition of the tube at this
time leaves nothing to be desired.

.BemsrA’.y.&mdash;The important and satisfactory feature of the
case is the condition of the gullet since the boy left the hos-
pital. It has been examined periodically lately, at intervals
of several weeks between each time, the last occasion being
on January 4th, 1886, when the full-sized instrument, the
largest ever introduced, nine lines in thickness and twenty-
seven lines round, was passed readily from the mouth to
the stomach without difficulty or any evidence of contrac-
tion in the tube. This instrument is probably as large as

the normal oesophagus of a boy of this age will admit. The
adult oesophagus, according to Dr. Mouton’s measurements,
obtained by filling the tube with plaster-of-Paris, is a little
over half an inch at its narrow part, and three-quarters of
an inch (nine lines in diameter), the size to which I dilated
this boy’s oesophagus, elsewhere. In all other respects the
lad feels well, is stout and well-nourished, and able to
swallow his food as well as he could before the accident
took place. As now for a period of seven months no

tendency to a recurrence of the contraction has shown
itself, a cure may reasonably be counted upon.
The operation of gastrostomy was at first contemplated in

this case, as the contraction in the gullet was extreme;
indeed the boy was sent to me with that object in view.
Trendelenberg has performed this operation in a case of the
kind, and the patient, also a boy, was alive and well years
afterwards; but he was compelled to feed himself entirely
through the artificial opening, the food being first masticated
in the mouth and then spat down a tube into the stomach.
How incomparably superior the condition of my patient is
does not require to be insisted upon. I took care to perform
the overstretching or forcible dilatation in several successive
operations about four in all, so as to better avoid the risk of

i infiltration or extravasation into the cellular tissue of the
neck, which might have been incurred by doing over-much

f at one time. So far as may be judged by the result of one
3 case the method seems safe, and in this instance it has cer-
L tainly proved successful. I should scarcely have performed
; these forcible dilatations had not the method of gradual
; dilatation completely failed to carry one further than the

size of a No. 11 urethral bougie. I preferred this method to
; the use of the oesophagotome introduced into practice by
t Maisonneuve. Its employment has been attended with very
I serious risk of mediastinal or pleural abscess, or of possibly
r uncontrollable hsemorrhage. Of seventeen cases recorded,
, four of these patients died within fifteen days of the opera-
i tion, and it is probable that unfavourable results followed in
, some of the other cases. After partial dilatation had been
; accomplished there was no pressing need for so serious a
. measure as gastrostomy at this stage of the malady ; but by
L the means adopted the boy had been only very partially re-
, lieved, and the contraction would have been pretty sure to

reappear as soon as he left the hospital. It was needful.
therefore, to attempt to secure some more permanent benefit
for him, and this appears to have been permanently realised
by the method of forcible dilatation of the oesophagus.
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IT is possible that the method of inhalation which 1 am
about to describe may have been already employed in an
imperfect manner; but, so far as I am aware, the principles
on which it is based have not been described, and thus the
method has not been reduced to a system.
The air, owing to the law of the diffusion of gases and

vapours, contains a variable quantity of the vapour of

water; the scale from the point at which the air is entirely
free from moisture to that at which it becomes saturated
with the vapour, and will therefore hold no more, has been
divided into 100 parts or degrees, " 0 

" 

representing perfectly
dry air and " 100" the point of saturation. The relative

humidity of the air is determined mainly by the rainfall,
temperature, and the pressure of the atmosphere. Bearing
in mind the preceding particulars, it occurred to me that, if air
more or less dry were passed through a medicated solution, it
would take up an amount of that solution sufficient for
medical purposes. In order to test whether this supposition
was correct or not, I devised the following apparatus. This
consisted of a glass cylinder, nine inches high and nearly
two inches in diameter, closed at the top by an accurately
fitting cork. In the cork were inserted four tubes; one of
these, larger than the rest, pierced the cork and entered the
cylinder for about three-quarters of an inch; the other three
were much smaller and longer, reaching almost to the
bottom of the cylinder. In this itself were placed 175 cubic
centimetres, equal to 2700 grain measures of a mixture con-
sisting of distilled water and 1721 grammes of pure crystal-
lised carbolic acid. The three smaller tubes were used in

preference to one large one, because by this arrangement
the air passed into the solution in the form of a number of
small instead (if only one tube had been used) of a few large
bubbles. In the latter case the air would not have been
brought into sufficient contact with the water, and such a,

commotion would have been created as to cause spirting of
the liquid and the liability of its occasional entrance into
the mouth. This occurrence is entirely avoided provided
that the due proportions of the apparatus are observed and
a sufficient space be left between the surface of the medi-
cated liquid and the end of the tube which forms the mouth-
piece. When this apparatus is in operation the air is drawn
through the three small tubes; from the bottom of these
it freely escapes, ascending through the liquid in bubbles,
which burst on the surface, and the air thus charged.with
the medicament is inhaled by means of the tube placed in
the mouth, as in the accompanying figure.
The earlier experiments about to be detailed were made
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with the above-described simple apparatus ; in other experi-
ments the three small tubes were attached by means of
indiarubber unions to a large tube filled with dried chloride
of calcium, the object being of course to deprive the air of
the moisture which it contained, and thereby to increase its
power of absorbing the solution through which it was

passed. Except when otherwise stated, the inhaler was
charged with 175 cubic centimetres of a mixture of water
and carbolic acid in the proportion of 10 grammes of the
acid in 100 cubic centimetres of the mixture. The inhala-
tion was continued for one hour, and the nares were kept
closed.
- Erpen’MMM 1.-Temperature of the air 58&deg; F.; relative

humidity 79&deg;. The carbolic acid was dissolved in a

mixture of glycerine and water. It was found at the
end of an hour’s inhalation that 3 5 cubic centimetres
of the mixture (= 54’0 grain measures only) had dis-
appeared ; also, that the residual mixture possessed nearly
the same strength as at first. The 3 5 cubic centi-
metres of the mixture therefore contained 5’4 grains of
carbolic acid.
Experiment 3.-temperature 58&deg; F.; relative humidity

77&deg;. In this case no glycerine was used, and the mixture
in place of being clear was milky, owing to a part of the
carbolic acid being suspended in it in the form of minute
droplets, which under the microscope resembled those of

milk. The loss in this case was the
same as in the previous case, and
the residual mixture was found to
possess the same strength as at
lirst.
.E.f’MK.eM-?.&mdash;Temperature59&deg;F.;

relative humidity 60&deg;. The nares in
this case were not closed. Loss
G 0 cubic centimetres, containing 9 2
grains of carbolic acid.
Erperiment ,4.-Temperature of air

88&deg; F.; relative humidity 81&deg;. The
air was passed through about half
an ounce of chloride of calcium; the
loss amounted to 7 cubic centimetres,
and since the mixture after inhala-
tion was found to possess precisely
the same strength as before, the loss
of carbolic acid amounted to 10’8

grains.
E’r’:’MMK<J.&mdash;Temperature57&deg;F.;

relative humidity 8? &deg;. In this ex-
periment the carbolic acid was in-
creased to 15 grammes in 100 cubic
centimetres - that is, the mixture
was made half as strong again and a
larger quantity of chloride of calcium
was used. The lops was 11’5 cubic
centimetres, and since the residual
mixture retained its original strength
26’6 grains of carbolic acid had dis-
appeared.
JTNCMMK.&mdash;Temperature 60&deg;F.:

relative humidity 550j the air being
consequently decidedly dry. In this case also 15 grammes
of acid were contained in 100 cubic centimetres of the
mixture. The air was passed as before through chloride
of calcium, and the apparatus was placed in a j ag of
hot water, the temperature of the liquid in the apparatus
rising at first to 70&deg; F. The vapour which came over was
very strong, especially at first, and the loss amounted to
12 cubic centimetres containing 28 9 grains of carbolic
acid.
Enperiment 7. - Temperature 57&deg; F.; relative humidity

7&iacute;c, The nares in this experiment were not closed.
The mixture was of the same strength as in the first
experiments, and the air was passed through chloride of
calcium. The loss amounted to 8’0 cubic centimetres,
representing, as confirmed by analysis, 123 grains of
carbolic acid.
Experiment S.-The conditions were precisely the same

as in the previous case, only that the nares were kept
closed. The loss was 7’25 cubic centimetres, representing
11.2 grains of carbolic acid. In both these experiments the
foot of the glass cylinder was placed in a shallow dish of
warm water, which raised the temperature of the mixture
to a small extent only. These two experiments show that
it makes little difference so far as the loss of carbolic acid

is concerned, whether the nares are closed or allowed to
remain open.
Experiment 9.-Temperature 57&deg; F. ; relative humidity

80&deg;. The apparatus was placed in a jug containing hot
water, which at the commencement of the inhalation had a
temperature of 1200. The inhalation at first had to be
carried on slowly and intermittently, as the air was sc
strongly charged with the acid as to cause the throat to
become painful. At the end of half an hour it was
found that 8’5 cubic centimetres of the mixture were vapour-
ised, this being at the rate of 17 cubic centimetres in the
hour, representing a loss of 26’2 grains of carbolic acid.
Experiment 10.&mdash;Temperature 49&deg; F. ; relative humidity

80&deg;. The chloride of calcium was dispensed with, the nares
were not closed, and the inhaler was placed in a jug of
water which had a temperature of 120&deg;. This beat caused
the temperature of the carbolic acid solution to rise to 621 F.
The air inspired contained so much carbolic acid that in a
few minutes it caused the throat to become sore and painful.
At the end of thirty minutes 8’5 cubic centimetres of the
mixture had passed over, or 17’5 cubic centimetres, con-
taining 27’0 grains, in an hour. This and the previous
experiment show in a marked manner the effect of even a
very moderate elevation of temperature in increasing the
amount of watery vapour and of acid in the air inspired.
The residual mixture was as strong after the inhalation as
before. It is therefore evident that if the temperature of
the medicated liquid be raised even a few degrees in the
simple manner described, passing the air over chloride of
calcium and closing the nares may both be dispensed with.
It should be stated that the respiratory capacity of the
person using this inhaler was fully one-third below the
normal standard; had it been of the average capacity, the
amounts of carbolic acid inhaled, as recorded in the above
experiment, would have been considerably increased.
The results of the above experiments are highly satis-

factory. They show, first, that if the air contain much
moisture and the temperature of the liquid is low, the

quantity of medicated liquid taken up by the air is com-
paratively small; secondly, that if the air be artificially
dried, the amount is greatly increased; and, thirdly, they
show that if the temperature of the solution be raised to
even a very moderate extent, the quantity is still further
augmented; indeed, the effect of warming the solution is so
great that it is not necessary to dry the air by means of
chloride of calcium at all, and the apparatus may be em-
ployed in its simplest form.
The apparatus used in the experiments I made myself.

For the chloride of calcium tube I took the chimney of an
ordinary petroleum lamp: this was closed below by a cork,
perforated for the entrance of three small tubes, correspond-
ing in size with those of the glass cylinder, the two sets
being united by small pieces of indiarubber tubing. At the
bottom of the long narrow part of the chimney a piece of
muslin was placed to prevent the chloride of calcium block-
ing up the tubes; the chimney itself was filled, or nearly so,
with the lime salt, which, when properly dried, may be used
repeatedly.

It is manifest therefore, from the experiments detailed,
that by means of the inhaler I have devised it is possible to
introduce into the lungs a great variety of medicaments,
and this to such an extent that the quantities would have to
be carefully regulated in order to avoid any undesirable con-
sequences. That the medicaments do really enter the lungs
is unquestionable, because if the nostrils be closed, as they
were in most of the experiments, respiration is almost
entirely carried on by the air which has been made to pass
through the medicated solution. The nostrils may be easily
closed, either by means of the fingers or by a small clip, such
as chemists use to close indiarubber tubes; but the medi-
cated air may be made to enter the lungs freely enough, and
of sufficient strength for all purposes, even when the nares
are not closed. Of course a portion of the medicament
carried over by the air becomes, in its passage towards the
lungs, deposited on the mucous membrane of the throat and
the other parts with which it may come into contact situated
above the epiglottis. When 10 grammes of carbolic acid are
made up with distilled water to 100 cubic centimetres, part
of the acid remains undissolved if the water be of a some-
what low temperature; when the mixture is agitated,
however, it becomes opaque and white, like milk, the undis-
solved portion of the acid being in the form of globules of
various sizes. When the apparatus is in use, the milky con-
dition of the liquid is maintained, and the globules freely
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pass over in the carbolised air at each inspiration. When
the temperature of the mixture is raised, the acid becomes
dissolved and the mixture loses its milky character, regain-
ing it again as it cools. This complete solution of the
carbolic acid is readily effected by simply placing the
glass cylinder in a jug of water at a temperature of
about 120&deg; F.

Certain modifications of the apparatus were experimented
with. In one case a longer cylinder was employed, with,
of course, longer tubes and a greater quantity of the mixture.
In another the air was passed through two cylinders placed
side by side, the idea being that in both cases the air would
become charged to a larger extent with the carbolic acid ;
but the results were disappointing, and it was found that
while the smaller apparatus requires but little exertion to
work it, much greater force is required in the case of both
the modifications referred to.
In using this apparatus the inspirations should be slow,

deep, and effective, so as to cause full expansion of

the lungs, whereby at length the power of inspiration
is increased and strengthened, a result highly beneficial
in many cases. The cylinder should be graduated in
spaces of 10 cubic centimetres, so that the amount of the
medicated solution inspired may be accurately measured.
Once charged, the apparatus may be used several times
in succession without being refilled, trouble thereby being
avoided.
This inhaler is, I believe, one of the most effective which

has hitherto been devised, and if the tubercle bacillus be the
cause of consumption, and if it be possible to destroy this
bacillus by means of medicaments, this apparatus is capable
of conveying to the lungs the requisite amount of any medi-
cament which possesses even a lower degree of volatility,
such as do most of the remedies employed in affections of
the lungs. For non-volatile substances the inhaler is of
course not effective. ’

It having come to my knowledge that a difficulty has been
experienced in procuring my oral and oro-nasal inhalers, I
wish to be permitted to state that they may now be obtained
of Messrs. Maw, Sons, and Thompson.
San Remo.
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WITHIN the last year or so a good many cases have pre-
sented themselves to me which have offered the opportunity
of testing an opinion I have long held-namely, that under
the new r&eacute;gime of antiseptic surgery deep-seated tumours
of the neck may be dealt with far more freely than is
generally supposed, in spite of the advance we have already
made. In other words, I believe the conclusion justified
that tumours of the neck which a few years ago would have
been held to be incurable from their deep situation and
relations may now be removed without extreme difficulty,
and with the best results. This is but another way of

saying that when we use proper antiseptic precautions the
old nightmare of deep-seated cellulitis in the neck need
have no terrors for us, that with anaesthetics and deliberate
dissection bleeding and shock are not prominent dangers,
and that we are only limited now in the extent to which
we shall attempt the removal of these tumours by anatomical
considerations. Even the latter, I think, will be shown by
some of the following cases to be more elastic than many
are inclined to believe. Four cases are selected as being
the last and most serious, and as having all been treated in
the same way, both during and after operation.’ They
offer, besides, a basis for the above reasoning, some details
which appear worth notice. In the first place, all the
tumours lay beneath the sterno-mastoid muscle, and on
this ground alone would a few years ago have been
considered as outside the range of operation. In Case 1,

1 I am indebted to Mr. F. Penrose for the abstracts of the cases on
which these notes are based.

so deep seated was the growth that the scalenus
anticus muscle and internal jugular vein were impli-
cated in it, and had to be cut away with it above and
below after careful double ligature of the vein. Again, it is
noticeable that there were no symptoms either during or
after operation that any of the nerves of the neck had been
injured, even in the last case, in which the phrenic and other
important trunks were in relation to the tumour. Nor was
there any evidence that ligature of one or more of the larger
veins of the neck gave rise to trouble of any kind. Further,
we find these wounds healing from bottom to surface by
first intention as simply as the least important incision in
other parts. Again, it is shown that the omission of the
carbolic spray in these particular cases for special reasons
did not leave any gap in the otherwise complete antiseptic
precautions, and that the substitution of salicylic wool for
carbolised gauze admitted of more decided, more elastic, and
more evenly applied pressure being applied on and about the
wound than would have been borne with the inelastic gauze.
This last point is, I venture to think, of no little importance.
Finally, it has not escaped my notice that in most of these
cases there has been some transient rise of temperature
within the first twenty-four hours. This I have closely
watched, but as it has been unaccompanied by any signs of
septic absorption, such as headache, malaise, sickness,
anorexia, pain, throbbing, or tenderness about the wound,
or any constitutional disturbance, I have felt little or no un-
easiness in any case, and have not felt it necessary to change
the dressings at once to inspect the field of operation. I
have put the pyrexia down in each case where present to
tension from serum in the wound, the firm bandaging con-
tributing perhaps a little. At all events, the course of con-
valescence and the sequel showed that no pus was formed,
and that nothing was left to be desired as regards the results
immediate and remote.
CASE 1.&mdash;Mr. E. A. T--, aged thirty-five, was placed under

my care by the kindness of my colleague, Mr. Heath, in
February, 1885. He was a gentleman of strong and healthy
appearance, with a good personal and family history. In
January, 1883, he first noticed a small lump about the. size
of a pea on the right side of the neck, about three inches
from the middle line. This increased gradually until four
months before I first saw him, when it had attained about
the size of an egg. At Christmas, 1884, it began to increase
very rapidly, and soon became as large as the patient’s fist.
No pain was experienced nor difficulty in swallowing. About
a year before there was loss of voice for a week or ten days,
but at that time there was no change in the tumour. On
examination on February 24th, I found a conical tumour on
the right side of the neck with the apex below almost
resting on the clavicle, and the base all but touching the
lower border of the jaw above. Its posterior border was
overlapped by the sterno-mastoid muscle, under which it
ran for a considerable distance. In front the most prominent
part reached the middle line of the thyroid cartilage; but
above and below this point its outline fell away. The
skin over the tumour was healthy and freely movable on
it, and the growth itself was freely movable on the sub-
jacent parts. It did not move up and down with the larynx.
The vessels of the neck were not pressed upon appreciably.
The swelling was cystic above, but apparently solid below
and behind, and was accompanied by two distinctly enlarged
glands lying in the posterior triangle of the neck imme-
diately above the clavicle. Neither the pharynx nor mouth
were encroached upon in any way. On aspirating the
part, I drew off three ounces of dark-brown serous fluid,
followed by about a drachm of pure blood; but before
the patient had left my consulting-room the sac had

filled up again, presumably with blood. In the aspirated
liquid were several flocculent masses, which showed under
the microscope a delicate papillomatous structure. From
this examination of the growth I came to the conclusion
that it was a cystic sarcoma, but was uncertain as
to the exact point of origin. In consultation with Mr.
Erichsen, who endorsed this diagnosis, it was determined
to remove it. This I did on March 12th, 1885, as follows.
Adopting all the most careful antiseptic precautions except
the spray, I made an incision over the anterior border of the
sterno-mastoid from an inch below the lobe of the right ear
just to the sterno-clavicular articulation. With a little
dissection the tumour was laid bare. I now made a second
incision from the termination of the first towards the

symphysis of the jaw for about two inches. The flap so
formed was turned forwards and the dissection was carried


